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EXECUTIVE SUMMARY

The former Idaho Nuclear Technology and Engineering Center (INTEC)
injection well was routinely used to discharge INTEC service wastewater to the
Snake River Plain Aquifer (SRPA) from 1952 to February 1984. During its
operation, the injection well constituted a source of low-level radioactivity to the
aquifer. The principal radionuclides of environmental significance discharged to
the injectionwell were tritium (H-3), strontium-90 (Sr-90), iodine-129 (I-129),
and cesium-137 (Cs-137), with tritium accounting for the vast majority of the
total curies.

This Engineering Design File (EDF) document summarizes known
historical information regarding the installation, construction, reconstruction, and
decommissioning of the former INTEC injection well. Available information
regarding the composition of the service wastewater discharged to the injection
well was summarized and used to calculate a revised estimate of the total amount
of 1-129 discharged to the injection well. Groundwater quality impacts and trends
in the SRPA downgradient of the former injection well are also summarized.

The results of these studies indicate that

. The service waste stream contained very little suspended solids, and
“sludge” did not accumulate in the injection well.

. Solid material that remained at the bottom of the injection well in 1989
at the time the well was plugged consisted of sloughed well filter pack
material and interbed sediments(not “sludge” derived from the
service waste).

. The amount of 1-129 previously assumed to have been discharged to the
injection well during its operation was approximately 40% too high. A
revised estimate of the total amount of 1-129 discharged to the injection
well indicates a total of approximately 0.86 Ci (as opposed to the previous
estimate of 1.39 Ci).

. Tritium activities have declined below the drinking water maximum
contaminant level (MCL) in all downgradient aquifer monitor wells and
in nearly all perched water monitor wells at INTEC.

o Sr-90 levels in perched water monitor wells closest to the former injection
well are at or below the MCL. However, Sr-90 activities in several aquifer
monitor wells downgradient of the former injection well remain up to five
times higher than the drinking water MCL, and two perched water monitor
wells close to the tank farm contain very high Sr-90 activities. The
distribution of Sr-90 strongly suggests that the primary source of Sr-90
in the perched water is contaminated soils in the vicinity of the tank farm,
not the former injection well.

. lodine-129 activities in the aquifer have declined below the MCL in all
SRPA monitor wells and in all the perched water monitor wells. Given the
low 1-129 activities that currently exist in the aquifer, there is no evidence
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that there is a significant 1-129 source near the INTEC injectionwell. If a
residual 1-129 source still exists, the data indicate that it is releasing 1-129
at a very slow rate, and significant future increases in 1-129activity in the
groundwater are not likely.

. Volatile organic compound (VOC) concentrations in the aquifer at and
downgradient of the former injection well are far below MCLs for all
compounds. Based on process knowledge and groundwater monitoring
results, there is no evidence that the injection well was ever used for
routine disposal of organic compounds, and there is no indication of any
significant historical or existing source of VOCs in the vadose zone or
groundwater near the former injection well.

In summary, tritium and 1-129 activities are already below their respective
MCLs in the aquifer downgradient of INTEC, and no significant residual sources
of these two radionuclidesappear to exist at or near the former injection well.
Sr-90 activities in the aquifer currently exceed the MCL downgradient of INTEC,
and vadose zone and aquifer matrix materials near the tank farm appear to
constitute a residual secondary source of Sr-90 to groundwater. However, Sr-90
concentrationsare slowly declining in wells near and downgradient of INTEC,
and groundwater quality trends indicate that Sr-90 activities in groundwater
outside the INTEC security fence will decline below the MCL by 2095. The
remedial investigation of the tank farm being performed under Operable
Unit 3-14 will address future impacts of contaminated tank farm soilson
the aquifer, includingresidual Sr-90 in the shallow perched water.
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INTEC Injection Well: Summary of Historical
Information and Groundwater Quality Trends

1. INTRODUCTION

The former Idaho Nuclear Technology and Engineering Center (INTEC) injection well, located
at the north edge of Building CPP-666 (Figure 1), was routinely used to discharge INTEC service
wastewater to the Snake River Plain Aquifer (SRPA) from 1952 to February 1984.When it was in
operation, the injection well constituted a source of low-level radioactivity to the aquifer. The principal
radionuclides of environmental significance discharged to the injection well were tritium (H-3),
strontium-90 (Sr-90), iodine-129 (I-129), and cesium-137 (Cs-137), with tritium accounting for the
vast majority of the total curies.

Because the injection well discharged radionuclides directly to the aquifer, it has long been the
focus of environmental scrutiny. As a result of lingering questionsand concerns regarding the possibility
that the former injection well might constitute a significant residual source of contaminantsto the aquifer,
a review of historical information and files was conducted. This Engineering Design File (EDF)
summarizes known historical information regarding the installation, construction, reconstruction, and
decommissioning of the former INTEC injection well. Available information regarding the composition
of the service wastewater discharged to the injectionwell is summarized and used to calculate a revised
estimate of the 1-129discharged to the injection well. Groundwater quality impacts and trends in the
SRPA downgradient of the former injection well are also summarized.

2. HISTORICAL SUMMARY OF INTEC INJECTIONWELL

The former injection well was used routinely from 1952 to February 1984 to dispose of service
wastewater from INTEC operationsto the SRPA. Over the years, the injection well has been variously
referred to as Well CPP-03, as Well MEH-FE-PL-304, and by its Federal Facility Agreement and
Consent Order (FFA/CO) site designation, CPP-23.

The injection well was drilled during 1950-51to a total depth of 597 ft below land surface (bls).
Beginning in 1952, the injection well received an average of approximately 1 million gallons per day
(MGD) of service wastewater. The service waste stream consisted of primarily plant cooling water,
demineralizer and boiler blowdown water, and process equipment waste (PEW) evaporator condensates.
Figure 2 shows the service waste flow rate into the injection well over its operational lifetime. A total
volume of approximately 12 billion gallons of service wastewater was disposed to the injection well
during its lifetime.

Two major well failuresand reconstruction efforts were conducted during the history of the
INTEC injectionwell. The first reconstruction took place duringthe fall of 1970and spring of 1971
upon discovering the injection well was blocked at 226 ft bls. The injection well continued to receive
service waste during this reconstruction effort, and emergency discharge lines that had been routed to
wells USGS-47 and USGS-48 were never used. The injection well was cleaned to a depth of 596 ft bls
and a 9-7/8411. (inner diameter) polyvinyl chloride (PVC) liner was installed at the conclusion of the
1970-71reconstruction. Following these repairs, the injection well appears to have operated normally
over the next 10years.
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In September 1981, the well was again found to be blocked, at a depth of 534 ftbls. In July 1982,
the liner was found to be completely collapsed at a depth of 435 ft bls. The service waste stream was
diverted to a gravel pit (CPP-37A, Figure 1) located east of INTEC during this reconstruction effort. The
well was cleaned to a depth of 585 ft bls during this reconstruction but sand and silt (formation material)
continued to flow into the well throughout this effort. Sand was repeatedly bailed from the well, pumped
to the gravel pit east of INTEC, and was later boxed and shipped to the Radioactive Waste Management
Complex for burial. Efforts to locate information regarding the total volume and any characterization data
for the sand have been unsuccessful. At the conclusion of the 1982 reconstruction effort, a 10-in.-diameter
polyethylene liner was placed in the well to a depth of 560 ft.

On February 7, 1984, the injection well was taken out of routine service, and Percolation Ponds 1
and 2 located south of the INTEC facility began receiving the service waste stream. Small amounts of
service waste were intermittently disposed of at the injectionwell during 1984 and 1985, with no use of
the well after 1986. The injection well was pressure-grouted with cement and abandoned in October 1989.
At that time, the well contained sloughed material below a depth of 475 ft bls. This material consisted of
well construction and formation material that entered the well from outside the casing. Appendix A
contains additional details regarding the history of the injection well, including the 1971 and 1982 well
reconstruction efforts.

3. INTEC SERVICEWASTE COMPOSITION

The service wastewater was composed of a dilute sodium chloride solution that contained lesser
amounts of various other inorganic constituentsand radionuclides. Radioactive constituents in the service
waste were derived primarily from the PEW evaporator condensate waste stream, including tritium (H-3),
strontium-90 (Sr-90), iodine-129 (I-129), and cesium-137 (Cs-137). The Remedial Investigation/Baseline
Risk Assessment (R/BRA) (DOE-ID 1997) reported the total activity of each of these radionuclides that
was reported to have been discharged to the injection well during the time period for which records are
available (Table 1).

Table 1. Reported activity of selected radionuclides discharged to the INTEC injection well during the
time period when records were kept.”

Radionuclide Half-life (yr)  Total Activity Injected (Ci) First Monthly Sampling Date
H-3 12.3 21,300 Jan 1962
Sr-90 28.6 16.0 Jan 1962
[-129 15,700,000 0.278 May 1976
Cs-137 30.2 205 Jan 1962

a. Source: Radioactive Waste Management Information System database, as shown in Table 4-1 (DOE-ID 1997).

The total tritium activity sent to the injection well during its operation represents approximately
96% of the total curies (DOE-ID 1997). Various other short-lived radionuclideswere also present in the
waste stream (e.g., cerium-144), but the half-lives of these are so short (<1 year) that they have long since
decayed away (DOE-ID 1997). In addition, Cs-137 is not considered to be an injection well contaminant
of concern (COC) because of its low solubility and mobility (DOE-ID 1997, Appendix F). Therefore,
H-3, Sr-90, and 1-129are the principal radionuclide COCs associated with service waste disposal in the
former injection well.
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Appendix B includes graphs of the monthly totals of selected radionuclides discharged to the
injection well over the period for which records are available. These data are derived from the 1daho
Chemical Processing Plant (ICPP) production monthly reports. Note that data for 1-129 in service waste
are only available beginning in 1976, whereas the activities of tritium and Sr-90 in the service waste
have been monitored since 1962. The lack of 1-129 data before 1976is in part because, prior to that time,
laboratory analytical techniques were not yet available to detect the low 1-129 activitiespresent in the
service waste, as compared to the much higher activities of the other radionuclides.

Examination of the graphs of total monthly discharge to the service waste stream and the injection
well show that the rate of discharge of the various radionuclidesvaried significantly from month to month
and year to year (Appendix B). As shown on the graphs, numerous pulses of tritium, Sr-90, and 1-129
occurred over time in the service waste stream. These pulses are believed to represent batches or slugs of
PEW evaporator condensate that mixed with a much larger volumetric flow of service waste containing
very little radioactivity. The PEW condensate was itself of variable composition, depending largely on the
particular processes being conducted at INTEC during that month. For example, facility decontamination
activities following a fuel reprocessing campaign would be expected to release fission products to the
PEW condensate, including Sr-90 and 1-129. However, because of the complex operational history of
INTEC, it is difficultto determine the exact cause of each of the many activity peaks observed in
service waste composition time-series plots.

There appearsto be little temporal correlation between the observed pulses for tritium, Sr-90,
and 1-129. This is not surprising considering the difference in the behavior of these three radionuclides
during spent fuel reprocessing. Although Sr-90 and 1-129 are both fission products derived from spent
fuel dissolution, these two elements became separated from one another as a result of their differing
physico-chemical properties. For example, iodine is quite volatile, but strontium is not. This difference
in volatility resulted in more carryover of 1-129across the PEW evaporator as compared to Sr-90.

4. INJECTIONWELL 1-129 SOURCE TERM

With respect to the former INTEC injection well, 1-129 has become the primary focus of concern
among the regulatory agencies because of its long half-life. The maximum contaminant level (MCL) is
1pCi/L. Because 1-129data for the service waste are only available since 1976, it has been necessary to
estimate the quantity of 1-129that went to the injection well prior to 1976. Such an estimate was made
during the groundwater modeling performed for the RVBRA (DOE-ID 1997, Appendix F). The approach
taken at that time was to calculate the average monthly 1-129 discharge to the injection well over the
period for which records exist (1976 to 1985). The monthly average 1-129 discharge over the period of
record was calculated to be 3.57 mCi/month. This value was then assumed to apply to the earlier period
for which no 1-129records exist (1953 to 1976). The total 1-129 inventory sent to the injection well
during its lifetime was then estimated to be 1.39 Ci (DOE-ID 1997, Appendix F). The groundwater
modeling performed during the RVBRA then used these values to model the injection well 1-129 source.

The previous estimate of the total amount of 1-129 assumed to have been discharged to the
injection well during its operation are believed to be too high because

. Groundwater monitoring results (Beasley, Dixon, and Mann 1998) show far less 1-129 present in
groundwater than the 1.39Ci of 1-129 that was assumed to have been discharged to the injection
well during the RVBRA modeling.

. Previous estimateswere based on averaging the 1-129 activity in service wastewater over the
period for which records were available, but this period includes a time during 1978-79when
I-129releases to service waste were much higher than normal.
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. Process knowledge indicates that prior to startup of the Waste Calcining Facility (WCF) in 1963,
most of the 1-129 released during spent fuel reprocessing would have accumulated in the high-level
liquid wastes stored at the tank farm. Therefore, previous estimates of 1-129 releases to the
injection well for the years 1953 to 1963 were much too high.

Based on the above, another evaluation of 1-129 discharges to the injection well was performed.
This approach to this problem and the results of the revised injection well 1-129 source assessment are
presented below, with additional details included in Appendix C. The results of this assessment show that
the amount of 1-129 previously assumed to have been discharged to the injection well during its operation
was approximately 40% too high. A revised estimate of the total amount of 1-129 discharged to the
injection well indicates a total of approximately 0.86 Ci (as opposed to the previous estimate of 1.39 Ci).

As a fission product, the 1-129 present at INTEC is entirely attributableto its liberation during
dissolution of the spent fuel during reprocessing. Essentially all of the 1-129 was present within the
spent fuel brought to INTEC for processing; virtually no 1-129 was produced at INTEC. Therefore, it
is possible to calculate the approximate total 1-129 inventory that has been present at INTEC based
on the total quantity of spent fuel reprocessed. Cordes (1978) performed such an analysis using the
“fissions processed” approach, along with the 1-129 fission yield. Using this approach, Cordes (1978)
estimated that a total of approximately 5 Ci of I-129 were present in the fuel processed between 1953
and 1977.Virtually all of this total would have been released to the first-cycle product during spent fuel
dissolution. Following its liberation from the spent fuel, the 1-129 would have ended up at one of the
following four destinations:

1. Temporary storage in tank farm liquid wastes

2. Atmospheric discharge from the main stack

3. Groundwater discharge of PEW to the injection well
4. Storage in solid calcine material in WCF bins.

McManus et al. (1982) performed a detailed study of the fate of 1-129 at INTEC and determined
that the vast majority of the 1-129 was discharged to the atmosphere through the main stack
(approximately 81%). A much lesser quantity of 1-129 went to the injection well (approximately 18%o)
and only a small quantity would have ended up in the solid waste (calcine) (approximately 196).

McManus et al. (1982) also investigated the relationship between the plant processes and I-129
activity in service waste. Among other findings, their study demonstrated that 1-129 releases from
INTEC were related primarily to (1) WCF operation and (2) high-level liquid waste (HLLW) evaporator
operation. When the WCF was operating, overall 1-129 discharges to both the atmosphere (via the main
stack) and to service waste were higher. When the HLLW evaporator was operating, 1-129 activitiesin
service waste increased by approximately a factor of 10, as compared to periods when the HLLW
evaporatorwas not operating.

Appendix C includes historical information on WCF and HLLW evaporator operational periods
and the correlation between operational status of these two facilitiesand 1-129 activities in service waste.
Using this information, the total 1-129 activity discharged to the former injection well during its lifetime
has been recalculated. These calculationsare based on historical records of the operational status of the
WCF (or New Waste Calcining Facility) and the HLLW evaporator, coupled with the observed 1-129
activitiesin the service waste during periods when the WCF and/or HLLW evaporator were operating (or
not). Calculations indicate that a maximum of 0.86 Ci 1-129 were discharged to groundwater through the
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former injection well during its lifetime. This value is approximately 62% of the previous estimate of
1.39 Ci 1-129used in the Operable Unit (OU) 3-13 RVBRA modeling. While the new estimate still
appears too large based on the amount of 1-129present in the aquifer, it nevertheless appears to be more
realistic than the RI/BRA total 1-129value. Appendix C details the calculations and assumptions, along
with additional supporting information regarding the factors affecting the disposition of I-129at INTEC
during spent fuel reprocessing.

5. GROUNDWATER QUALITY NEAR FORMER INJECTIONWELL

During its operation, the injection well was a known source of low-level radioactivity to the
aquifer, and the primary radionuclides of environmental significance were tritium, Sr-90, and 1-129. For
each of these three radionuclides, the groundwater plumes that have developed downgradient (south) of
the injection well source have been well documented and delineated over the past 50 years by the United
States Geological Survey (USGS) and the Idaho National Engineering and Environmental Laboratory
(INEEL). Numerous reports have been prepared over the years by the USGS, INEEL, the State of Idaho
INEEL Oversight Program, and others to summarize INEEL impacts to groundwater quality, including
impacts from INTEC and the former injection well.

Under the Comprehensive Environmental Response, Compensation and Liability Act, the OU 3-13
Final Record of Decision established remedial action objectives (RAOs) for the INTEC-derived
contaminant plume within the SRPA and outside the INTEC security fence (DOE-ID 1999). These
RAO:s are as follows:

1.  Priorto 2095, prevent current on-Site workers and general public from ingesting SRPA
groundwater that exceeds a cumulative carcinogenic risk of 1 x 10, a total hazard index of 1,
or applicable State of Idaho groundwater quality standards (i.e., maximum contaminant
levels [MCLs])

2. In 2095 and beyond, ensure that SRPA groundwater does not exceed a cumulative carcinogenic
risk of 1x 10™; atotal Hazard Index of 1; or applicable State of Idaho groundwater quality
standards (i.e., MCLS).

RAO #1 is currently being achieved and maintained through the use of institutional controls
(i.e., land use restrictionsand INEEL security fence) to prevent access by the general public. To
protect workers, water quality is monitored in drinking water supply wells. For risk assessment
purposes, however, all institutional controls are assumed to end in the year 2095 (100 years after
implementation of the Group 5 remedy). Compliance with drinking water MCLSs is a more stringent
requirement than compliance with the cumulative carcinogenic risk or total Hazard Index criteria.
Therefore, RAO #2 requires that by the year 2095, groundwater within the INTEC-derived contaminant
plume must not exceed drinking water MCLs for any of the contaminants of potential concern associated
with past operations at INTEC.

The three COC radionuclides associated with past use of the injection well, along with their
respective MCLs, are tritium (20,000 pCi/L), Sr-90 (8 pCi/L), and 1-129 (1 pCi/L). Both groundwater
monitoring and groundwater modeling are being used to assess future water quality within the SRPA.
Modeling results are presented elsewhere (DOE-ID 1997,2002) and will not be discussed further here.

Existing groundwater data downgradient of INTEC were reviewed to assess whether RAO #2
will be achieved by 2095. Appendix D includes concentration trend plots for each of the three principal
radionuclidesin USGS monitor wells located near and downgradient of the former INTEC injection well.
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It should be noted that most of the USGS monitor wells of interest have long open intervals
from which groundwater samples are collected. Monitor well completion information is summarized
elsewhere (DOE-ID 2003) but a typical USGS well is completed with an open hole through the basalt
from approximately 450 to 650 ft in depth. Depths to groundwater are currently approximately 465 ft
near the injection well.

To address possible dilution effects from sampling of USGS monitor wells that have long open
intervals, depth-specific groundwater samples have been collected periodically over the years using a
straddle packer or thief sampler. McCurry and Welhan (1996) performed such an investigation of several
monitor wells close to INTEC during 1992-1994.More recently, depth-discrete groundwater samples
were collected from above, within, and below the HI sedimentary interbed in four borings to determine
whether elevated 1-129 levels were present downgradient of INTEC (DOE-ID 2002 and the Group 5
Monitoring Report/Decision Summary?). None of the analytical results from these depth-specific
groundwater samples collected from wells near INTEC have exceeded the 1-129 MCL of 1pCi/L. Finally,
during July-August 2003, groundwater samples were collected below the HI interbed using an inflatable
packer at monitor Wells USGS-41, USGS-48, and USGS-59, as required in the Group 5 Long-Term
Monitoring Plan (DOE-ID 2003). lodine-129 concentrations in groundwater from beneath the HI interbed
were less than the MCL (1.0 pCi/L) in all of the wells. Among the three wells, USGS-48 showed the
highest 1-129activity (0.25 £0.05 pCi/L). USGS-48 is located approximately 950 ft downgradient of the
former injection well, making it among the closest wells to Site CPP-23. The observation that the 1-129
concentration in groundwater beneath the HI interbed in this well is currently less than 50% of the MCL
provides strong evidence that no significant residual deep source of 1-129 exists at the former injection
well. Furthermore, tritium and Tc-99 activities were likewise far below their MCLs in each of the wells
(900 pCi/L and 20,000 pCi/L, respectively). The highest tritium activity observed was 2,080 pCi/L
(USGS-48), and the highest Tc-99 activity was 36.9 pCi/L (USGS-59). The only COC that exceeded the
MCL below the HI interbed was Sr-90. Sr-90 activities were slightly above the MCL (8 pCi/L) in each
of the three wells, with the highest Sr-90 activity reported for USGS-59 (9.91 £1.49 pCi/L). However,
Sr-90 concentrationsin groundwater at and downgradient of INTEC have been steadily declining, and
are predicted to decline below the MCL long before the year 2095.

In the past, the regulatory Agencies have expressed concern about the possibility that organic
compounds may have been disposed to the former INTEC injection well. While it is possible that organic
constituentswere inadvertently discharged to the well upon occasion, there is no evidence that the
injection well was ever used for routine disposal of organic constituentsto groundwater. During injection
well closure in 1989, groundwater samples were collected from INTEC water supply Well CPP-01 and
nearby monitor Wells USGS-40 and 47. No organic compounds were detected, and all volatile organic
compounds (VOCs) were below the 10-ug/L reporting limit.

Appendix D contains a summary of available VOC results for groundwater monitor wells near
INTEC. Trace concentrationsof 1,1,1-trichloroethane (TCA) have occasionally been detected in
groundwater and perched water but the observed concentrations were more than 100-foldbelow drinking
water MCLs. Based on both process knowledge and groundwater monitoring results, there is no evidence
that the injectionwell was ever used for routine disposal of organic compounds, and there is no indication
of any significanthistorical or existing source of VOCs in the vadose zone or groundwater near the
former injection well.

a. “MonitoringReport/Decision Summary for Operable Unit 3-13, Group 5, Snake River Plain Aquifer” (report in progress; final
version is to be released January 2004).
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6. CONCLUSIONS

Groundwater monitoring results collected to date demonstrate the following:

. Tritium activities have declined below the drinking water MCL (20,000 pCi/L) in all nearby
SRPA downgradient monitor wells (USGS-40 to USGS-49), but remain slightly above the MCL
in a few perched water wells within the INTEC security fence (33-2, MW-17, USGS-50).

. Sr-90 activities in some SRPA monitor wells downgradient of the former injectionwell remain
above the drinking water MCL (e.g., 45 pCV/L in Well USGS-47 in 2001). However, Sr-90 levels
in perched wells closest to the former injection well (USGS-50, MW-1) are at or below the MCL
(8 pCY/L), but some perched monitor wells close to the tank farm contain very high Sr-90 activities
(e.g., 147,000pCi/L Sr-90 in MW-2 in 2003). The distribution of Sr-90 strongly suggests that the
primary source of Sr-90 in the perched water is contaminated soils in the vicinity of the tank farm,
not the former injectionwell. The latter source will be addressed during the RI for OU 3-14.

. lodine-129 activities have declined below the MCL (1 pCi/L) in all downgradient SRPA monitor
wells and in all the nearby perched wells (USGS-50, MW-1). These data include vertical profile
samples from discrete zones in four SRPA monitor wells and deep groundwater samples from
four boreholes drilled through the HI sedimentary interbed.

. Given the low 1-129 activities that currently exist in the aquifer, no evidence exists for a significant
1-129 source near the INTEC injection well. However, if such a source were to exist, the data
indicate it is releasing its activity at a very slow rate and significantfuture increases in 1-129
activity in the groundwater are not likely.

o VOC concentrations in the aquifer at and downgradient of the former injection well are far below
MCLs for all compounds; there is no evidence that the injection well ever constituted a significant
source of VOCs or other organic compounds to the aquifer.

. Material remaining in the former injection well in 1989 at the time of well closure consisted
of sloughed well filter pack material and interbed sediments, not “sludge” derived from the
service waste.

In summary, tritium and 1-129 activities are already below their respective MCLs in the SRPA
downgradient of INTEC, and no significant residual sources of tritium and 1-129 appear to exist at or
near the former injection well. Sr-90 activities in the aquifer currently exceed the MCL downgradient
of INTEC and vadose zone, and aquifer matrix materials near the tank farm appear to constitute a
residual secondary source of Sr-90 to groundwater. However, Sr-90 concentrationsare slowly declining
in wells near and downgradient of INTEC, and groundwater quality trends indicate that Sr-90 activities
in groundwater outside the INTEC security fence will decline below the MCL by 2095. Groundwater
modeling being performed under OU 3-13, Group 5, will provide estimates of future Sr-90
concentrationsin the aquifer. Elevated Sr-90 activities present in tank farm soils will be addressed
under the RI for OU 3-14.



431.02 ENGINEERING DESIGN FILE EDF-3943
01/30/2003 Revision O
Rev. 11 Page 18 of 93

7. REFERENCES

Beasley, T.M., P. R. Dixon, and L. J. Mann, 1998, “**Tc, ?*°U, and *"Np in the Snake River Plain
Agquifer at the Idaho National Engineering and Environmental Laboratory, Idaho Falls, 1daho,”
Environmental Science & Technology, Yol. 32, No. 24, pp. 3875-3881.

Cordes, Ormand L., Allied Chemical, to Jack T. Barraclough, USGS, April 18, 1978,“I-129 in Liquid
and Airborne Effluents,” Cord-53-78. [also see Appendix E of this document]

DOE-ID, 1978,Recovery of ICPPfrom CriticalityEvent of October 77, 1978, ACI-362, Allied
Chemical Idaho Chemical Programs, November 1978.

DOE-ID, 1997, ComprehensiveRI/FSfor the Idaho Chemical Processing Plant OU 3-13 at the
INEEL-PartA, RI/BRA Report (Final),DOEAD-10534, Rev. 0, U.S. Department of Energy
Idaho Operations Office, November 1997.

DOE-ID, 1999, Final Record of Decision Idaho Nuclear Technology and Engineering Center,
Operable Unit 3-13, DOE/ID-10660, Rev. 0, U.S. Department of Energy Idaho Operations Office,
October 1999.

DOE-ID, 2002, Plume Evaluation Field Sampling Planfor Operable Unit 3-13, Group 5, Snake River
Plain Aquifer, DOE/ID-10784, Rev. 2, U.S. Department of Energy ldaho Operations Office,
July 2002.

DOE-ID, 2003, Long-Term Monitoring Planfor Operable Unit 3-13, Group 5 Snake River Plain Aquifer,
DOE/ID-10783, Rev. 2, U.S. Department of Energy Idaho Operations Office, March 2003.

McCurry, Michael, and J.A. Welhan, 1996, “Summary of Analytical Results for Hydrologic Studies of
Wells Open Through Large Intervals of the Snake River Plain Aquifer at the 1daho National
Engineering Laboratory,” DOE Grant: DE-FG07-911D-13042, July 1996.

McManus, G.J., F.A. Duce, S.J. Femandez, and L.P. Murphy, 1982,A model of iodine-129 process
distributionsin a nuclearfuel reprocessingplant, ENICO-1108, Exxon Nuclear Idaho Company,
Inc., April 1982.



431.02 ENGINEERING DESIGN FILE EDF-3943
0113012003 Revision 0

Rev. 11 Page 19 of 93

Appendix A
History of the INTEC Injection Well
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EXECUTIVE SUMMARY

The former Idaho Nuclear Technology and Engineering Center (INTEC)
injection well, located north of Building CPP-666, was used to routinely
discharge service wastewater to the Snake River Plain Aquifer (SRPA) from
1952 to February 1984. The injection well has been referred to as Well CPP-03,
as Well MEH-FE-PL-304, and by its Federal Facility Agreement and Consent
Order (FENCO) site designation, CPP-23. The injection well was drilled during
1950-51, and, beginning in 1952, the well received an average of 1 million
gallons per day (MGD) of service wastewater consisting of plant cooling water,
demineralizer and boiler blowdown water, and process equipment waste (PEW)
evaporator condensates. On February 7, 1984, the injection well was taken out of
routine service, and Percolation Ponds 1and 2 located south of the INTEC
facility began receiving the service waste stream. Small amounts of service waste
were intermittently disposed of at the injection well during 1984to 1986, with no
use of the well after 1986. The injection well was pressure-grouted with cement
and abandoned in October of 1989. Further investigation of the injectionwell as
a source of contamination to the SRPA has been performed through the FFNCO.
This paper is an attempt to pull together known historical information regarding
the construction, reconstruction, and use of the injection well in support of the
FFENCO investigation of the injection well.

Two major well reconstruction efforts were conducted during the
operational lifetime of the INTEC injection well. The first reconstruction took
place during the fall of 1970and spring of 1971 upon discoveringthe injection
well was blocked at 226 ft below land surface (bls). The injection well
continued to receive service waste during this reconstruction effort, and
emergency discharge lines that had been routed to United States Geological
Survey (USGS) Wells USGS-47 and USGS-48 were never used. The injection
well was cleaned to a depth of 596 ft below land surface (bls) and a 9-7/8411.
inner diameter polyvinyl chloride (PVVC) liner was installed at the conclusion of
the 1970-71reconstruction. In September 1981, the well was again found to be
blocked, at a depth of 534 ft bls, and the liner found to be completely collapsed
at a depth of 435 ft bls in July 1982.The service waste stream was diverted to a
gravel pit located east of INTEC during this reconstruction effort. The well was
cleaned to a depth of 585 ft bls during this reconstruction, but sand and silt
(formation material) continued to flow into the well throughout this effort. Sand
was repeatedly bailed from the well and pumped to the gravel pit east of INTEC
and was later boxed and shipped to the Radioactive Waste Management Complex
(RWMC) for burial. Efforts to locate information regarding the total volume and
any characterizationdata for the sand have been unsuccessful. At the conclusion
of the 1982 reconstruction effort, a 10-in.-diameterpolyethylene liner was placed
in the well to a depth of 560 ft.

The service wastewater discharged to the injection well contained
radionuclides, including tritium (H-3), strontium-90 (Sr-90), cesium-137
(Cs-137), and iodine-129 (1-129). The wastewater also contained minor
amounts of various other chemical constituents. Organic constituentswere an
insignificant component of the service waste. Even though the PEW liquid waste
stream carries the FOO1, F002, F005, and U134 U.S. Environmental Protection
Agency (EPA) hazardous waste numbers; these hazardous waste numbers were
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assigned to PEW evaporator condensates through application of the “derived
from” rule. Suspended solids are also insignificant in the service waste stream,
based upon knowledge of the processes that contributed to the service waste
stream and limited analytical data.

When the injection well was grouted and abandoned in 1989 at the
direction of the State of Idaho, the well contained sloughed material below
a depth of 475 ft bls. This material is composed of well construction and
formation material, as becomes evident upon review of the 1970-71 and
1981-82 reconstruction activities and service waste composition. Although
the injection well was a significant source of contaminants to the SRPA
during its operation, it is highly unlikely that the plugged well constitutes
a continuing source of contamination to the SRPA.
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